















FOX 2/10 

shirt-sleeve 
minisystem ... 

you don’t 
have 
to know 
beans 
about 
computers 
to make it 
work for you. 




Now, without having to become a 
computer expert, you can enjoy 
the benefits of a process computer 
system . . . the “off-the-shelf” 
FOX 2/10 Minisystem. 

You can put it to work without 
having to learn all about compilers, 
editors, linkers, assemblers, 
loaders, and such unfamiliar 
numbering systems as 
hexadecimal, binary, and octal. 

The low-cost FOX 2/10 can be 
used for unit-level control and in 
pilot plants, labs, and other 
small-scale computing 
environments ... to handle data 
acquisition, data reduction, 
logging, reporting, monitoring and 
alarming, regulatory (DDC and set 
point) control, sequential control, 
and automatic testing. 
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FPL can make plant status information more 
understandable with the aid of graphics. 


FPL makes it ready-to-run 

The FOX 2/10 is ready to run when you get 
it — now — not after months of program¬ 
ming. All you have to do is connect the sig¬ 
nals from your field transmitters and specify 
process-related parameters, such as signal 
ranges, alarm limits, etc. 

What makes the FOX 2/10 Minisystem so 
easy to implement and operate? FPL, the 
Foxboro Process Language, does. This unique 
language provides five ready-to-run functions: 

• Scanning measurement inputs and con¬ 
version to engineering units 

• Automatic alarm message reporting 

• Scheduling tasks 

• Generating reports, logs, and summaries 

• Adding, deleting, or modifying all func¬ 
tions on-line 

FPL talks your language, just to make the 
FOX 2/10 easier to understand. For example, 
the term “tasks” is used to describe the jobs 
you want to get done, instead of “programs.” 

FPL has powerful and comprehensive capa¬ 
bilities, built into a highly flexible task- 
orented language for supervisory and control 
functions. 


The malleable minisystem 

Because your requirements change, the 
FOX 2/10 is designed to smoothly change 
with them. You don’t have to reinvent the 
wheel every time a temperature range is 
changed ... a flow meter is relocated ... a 
new measurement is used in the control 
strategies ... or product mixes get new in¬ 
gredients. 

You can even switch control strategies 
(DDC to SPC, etc.) — on line — through 
INTERSPEC, without wiring or equipment 
changes. (INTERSPEC takes the place of con¬ 
ventional computer input/output equipment. 
It is the versatile and powerful link between 
the FOX 2/10 System and the unique Foxboro 
SPEC 200 Analog Control System.) 

Nor do you have to stop the process or take 
the system off-line to do it. The FOX 2/10 
can be changed on line . . . without inter¬ 
ruptions. 

Memory usage is adjusted automatically 
when you add or delete process I/O equip¬ 
ment blocks or task statements. So, the sys¬ 
tem may grow to the* limits of available 
memory. 
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No growing pains 

What about your future needs? The FOX 
2/10 Minisystem can grow — without awk¬ 
ward or costly growing pains — as your 
needs grow. It can even evolve into a FOX 
2/30, the Foxboro medium-size process com¬ 
puter system. 

Modest requirements? Start with as little as 
8000 words of memory. Larger? Up to 28,000 
words. 

Does a lot 

The FOX 2/10 System handles big assign¬ 
ments in small industrial applications; little 
plants, pilot plants, laboratories, and units of 
large plants. 

Multple tasks run concurrently, and a vari¬ 
ety of changes can be made without interfer¬ 
ing with other system functions. Tasks can 
be added, deleted, modified, started, and 
stopped while the FOX 2/10 is still monitor¬ 
ing or controlling the process. For example, 
typical tasks — from tank filling to model- 
based control functions involving material and 
energy balance — can be added or modified 
on-line while the FOX 2/10 is still monitoring 
and controlling other important processes. 

Hardware and software modularity 

From an array of input/output equipment 
blocks, the FOX 2/10 can assume just the 
configuration you’re looking for. Analog inputs 
for process measurements; contact inputs for 
pushbuttons, switches (level, flow, etc.); con¬ 
tact outputs for lights, motor starters, sole¬ 
noid valves, outputs to analog control stations, 
and many others. All desired functions for 
one to 256 control loops are handled through 
INTERSPEC. 

Easy communications 

FOX 2/10 can easily communicate with the 
FOX 2/30 and FOX 1 computer systems and 
with large corporate computers in hierarchi¬ 
cal management information systems. A sin¬ 
gle INTERSPEC serial link provides any type 
of computer control and satisfies any analog 
backup requirements. 

Simple reporting 

Generating a report on the FOX 2/10 sys¬ 
tem is simple. All you have to do is type the 
format and enter it into the system. When 
you want the report, you type a RUN com¬ 
mand and get it. Or, schedule the report to 
run at a particular time of day. 

If you can type the format you want to see 
displayed in a report, you can enter it into 


the system, provided you have had a very 
small amount of training and know a few 
basic instructions. And there is nothing you 
can do to hurt the system. 

Suppose you wanted the following report 
to be generated periodically — 


0 




o 

INVENTORY STATUS 




2/12/73 




PRODUCT 

amount 


o 

L0VALENE 

1240.0 

GALS 


B0VA!ENE 

23.5 

TONS 

o 

isotrainalene 

1720.0 

BBLS 

0 





You would prepare the system to issue this 
report by typing the following information on 
the system’s Teletype terminal: 


o 



Name of report 




DBF:TASK:STATUS<6>; 




o 

PRINT(I)" 


INVENTORY STATUS"; 



o 

PRINTU >" 







"M0"/“DA"/"YRj 



o 

PR INTO)* 

PRODUCT 


AMOUNT 



PPINT<|>- 





o 

PPINT(I)" 

LOVALENE 


"LOV" 

GALS"; 

o 

PRINT<1>* 

BOVALENE 


"BOV" 

TONS"; 

o 

m 

ISOTRAINALENE 


"ISO" 

BBLS 

o 

DEACT:STATUS; 
/; 






o 


o 


The task (user-defined) symbols LOV, ISO, 
and BOV are the current measurements for 
their respective tank levels in engineering 
units. FPL will print the literal information 
represented within the quotation marks of the 
PRINT statement as well as the current 
values for the user-defined variables: LOV, 
ISO, and BOV. 

Whenever the report is desired it is only 
necessary to type 


o 

o 

o 


BUN:STATUS;* 


Name of report 


on the system’s Teletype terminal. 

Alternately, this report could be scheduled 
to print automatically at specified times or in 
response to a pushbutton. 
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intNTORY STATUS 


2/12/73 


PROOUCT 

AHttUT 


LOtiLBC 

1248.0 

GALS 

Bomoc 

23.5 

TONS 

ISOTWINflLOC 

1720.0 

B8LS 


A report generating task can output to a CRT 
terminal or to a Teletype terminal. 
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FOX 2/10 Process Computer System 
Offers You All These Features . . . and 
MORE 



• Conversational implementation 

• FPL — Foxboro Process Language 

• Concurrent operation of tasks 

• Ability to make changes on-line without 
stopping process 



• Extensive error checking 

• Equipment designed for reliability in in 
dustrial environment 


• Powerful process control capabilities — 
adaptive control, nonlinear, feedforward, 
dual mode 

• High-performance process input/output 
modules 

• Power-failure detection and automatic 
restart 


• Automatic scanning of input data points 

• Automatic engineering-units-conversion 
software 

• On-line task entry and modification 



• Functional control blocks for PID, Lead- 
Lag, and Deadtime 


• Open-ended control capability with a Cal¬ 
culation Block feature 


• Process control using set point or DDC out¬ 
puts with equal ease 
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Off the shelf . . . and ready to run when you get it. 



FPL automatically logs alarm conditions as 
they occur and as they return to normal. 




The heart of the FOX 2/10 is its easy-to- 
learn Foxboro Process Language — FPL. Al¬ 
though powerful enough for a variety of 
process applications involving both computa¬ 
tion and control, FPL is highly efficient in 
memory usage. 

Through FPL, these functions are ready to 
go to work for you as soon as you plug in 
your FOX 2/10 system and specify some basic 
information: 

• Implementation — through on-line con¬ 
versational techniques. 

• Data Acquisition and Reduction — mon¬ 
itoring, alarming, and logging of process 
conditions. 

• Automatic Measurement Processing — 

scanning, linearizing, filtering, and con¬ 
version to engineering units of analog 
input data. 

• Man/Machine Communication — At any 

time, you can examine measurements 
and alarm limits, control set points, aver¬ 
aging and scan periods, block constants 
and interconnections. 

• Supervisory and Regulatory Control — 

Implementation of set-point control or 
DDC is quickly accomplished. Provided 
are Proportional, Integral, and Derivative 
(P.I.D.), Lead/Lag, and Deadtime Control 
Blocks. A Calculation Block provides 
ratio control, multiply/divide, or other 


equations. The Control and Calculation 
Blocks can be linked for a wide variety 
of control strategies — from simple loop 
control to multivariable control, feed¬ 
forward control, model-based control, 
and other advanced methods. 

Implementation is done using values 
expressed in engineering units. There is 
no need to deal with unfamiliar number¬ 
ing systems. 

There’s a lot to like about FPL With FPL you 
can: 

• Define new analog or digital inputs or 
outputs on-line from the system’s Tele¬ 
type terminal using process-related 
names. 

• Write and enter tasks on-line . . . tasks 
which reference analog and digital inputs 
and outputs by names you give them. 

• Write your own control algorithm with 
the calculation-block feature. 

• Format and print reports without format 
restrictions. 

• Select from a number of general purpose 
control blocks (algorithms). 

• Input and output data and messages via 
multiple Teletypewriters and CRT ter¬ 
minals. 

• Print from a Task to any CRT or Tele¬ 
typewriter on the system. 

• Read data from any Teletypewriter or 
CRT to a Task, on command from the 
Task. 
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Internal FPL features 

• High efficiency 

• Minimum use of computer memory 

• Automatic handling of all real-time 
services 

• Compact and efficient multiple-task 
scheduling 

Blanketed with security 

The entire system is checked continuously 
for errors. If they occur, you know about 
them fast. Input, output, and conversion 
errors are monitored at run time. Latest input 
values are not changed if an error is indi¬ 
cated. Alarm messages are generated for op¬ 
erator and system errors. A power fail/ 
restart feature lets the system ride out power 
failures. 

Extensive legality tests are made on FPL 
statements as they are entered. Statements in 
error are not accepted. When the following 
errors are detected, appropriate messages are 
generated: 

• Undefined symbol 

• Symbol defined more than once 

• Incorrect syntax 

• Illegal parameter or statement type 

• Value out of range 

• Invalid sequence of statements 

• Memory exceeded 

So you just can’t go wrong — FPL won’t let 
you. 

A high-performance compact 

Because the FOX 2/10 is designed to sup¬ 
port modest industrial applications at minimal 
cost, it operates in a compact environment.. . 
as small as 8000 words of memory. The resi¬ 
dency requirements of the entire FPL System 
are only 6500 words. How’s that for compact¬ 
ness? The remaining portions of memory are 


available for storing your tasks and your de¬ 
fined procedures. 

Task development is easy 
You can develop tasks and debug them 
while other tasks are operating. You can add 
or delete entire input and output procedures, 
logs, or tasks; type out statements and speci¬ 
fications already entered; enter previously 
written tasks. With this level of versatility 
you can continue to create new monitoring, 
reporting, and control schemes. 

Direct task entry 

All Task entry is done directly. 

If you want to enter a task, you type on the 
system Teletypewriter: 



The new task is accepted on a statement- 
by-statement basis, while FPL is concurrently 
performing Automatic Measurement Process¬ 
ing and executing previously entered back¬ 
ground tasks. As you enter a statement, the 
system analyzes it for errors, indicates any 
you may have made, gives you an opportunity 
to correct them, and then accepts the state¬ 
ment and lets you enter the next one. And 
you can always go back and make changes. 

Implementation of automatic measurement 
processing is essentially done the same way. 
For example, you type a statement that 
means, “I want to define a measurement (ana¬ 
log) input named LEVEL.” It should look like 
this . .. 


Procedure type Analog Input 


Name of measurement 
input (also procedure) 


Define a procedure 

Channel- 

Scan Period- 

Conversion- 

Instrument Range - 
Engineering Range 

Alarm limits - 

High Alarm - 

Low Alarm- 






DEF:AIN:LEVEL; 
CHAN: 1 7 ;■* 

PER: 10;—— 

C0NV: LIN;-*- 



Signal from level transmitter 
connected to analog input 
(channel) 17 

Level is checked (scanned) 
every 10 seconds 

Level transmitter output is linear 

The transmitter signal from 
the level transmitter is 200 MV, 
corresponding to the Engineering 
Range of 0 to 100 inches 

0 to 100 inches 

Alarm limits in engineering units 


Dead Band 


Percent of range 













If you type it correctly, the FOX 2/10 ac¬ 
cepts it and it’s done. Everything happens 
automatically. You save most of the time nor¬ 
mally spent in computer programming. And 
you eliminate a lot of opportunity for errors 
and for interference with the system. (Of 
course, you can always punch a paper tape of 
your tasks and input/output procedures for 
later use.) 

Analog inputs processed automatically 

All you have to do is tell the FOX 2/10 sys¬ 
tem what the relevant parameters are. The 
system does the rest: 

• Operates the analog input module auto¬ 
matically, scanning all active points and 
bringing raw data into memory 

• Converts raw data to engineering units 

• Performs: 

• Signal conditioning (e.g., square root, 
thermocouple linearization, digital fil¬ 
tering) 

• Reasonableness checks 

• Limit checking 

• Alarm messages 

To put a measurement point on automatic 
scan, you type the definition of an analog in¬ 
put and a name, and specify other process- 
related information. 

Without automatic measurement process¬ 
ing, you’d have to worry about the way you 
schedule the scanning of all the points, and 
the way you provide for changing such 
parameters as alarm limits, scan periods, en¬ 


gineering units conversion, etc. Doing these 
kinds of things yourself is tedious, time-con¬ 
suming, and expensive . . . typically, requiring 
man-months of programming. But we’ve done 
it for you. And you can implement the scan¬ 
ning of new analog points, change the scan 
frequency, change limits — all on-line while 
other points you have already implemented 
are running. 

When you have defined an analog input and 
want scanning and alarming to begin, you 
type: 


_ _ Name of desired input 

O RUWsLEVEL; 

o 


An input or output (I/O) point can be put 
on automatic scan from the Teletypewriter in 
this manner or under Task control; for ex¬ 
ample, as an action resulting from a process 
event, or an elapsed time interval. 

You can implement a task this easily 

The illustration below shows a simple 
process. The operation called “WARMUP” 
involves filling the tank to a level of 80 
inches, heating the contents to 165 degrees 
Fahrenheit, holding it at that temperature for 
30 minutes, and then pumping it out (to an¬ 
other vessel). 

In this example we will employ Set-Point 
Control (SPC) on the steam heater. Although 
Direct Digital Control (DDC) could just as 
easily be used. 
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Assuming we had defined the other associated 
analog inputs and outputs and digital outputs 
in a similar manner as we did “Level,” the 
Task statements you could enter to accom¬ 
plish the warmup operation are: 


Once the input and output procedures and 
the Task “WARMUP” have been accepted by 
FPL, you merely instruct FPL to “RUN” them 
and things begin to happen. That’s all there 
is to it! Isn’t it easy? 


o 

o 

o 

o 

o 

o 

o 

o 


DEF:TASK:WARMUPC3); 

LET:SUPPLY VALVE=OPEN; 
WAIT UNTIL:<LEVEL>80); 
LET:SUPPLY VALVE= CLOSED; 
LET:m XER= ON; 

CHGSP:HEAT,TO:165; ◄- 

WAIT UNTIL:(TEMP>164.5); 
WAIT:1800; - 


CHGSP means ’Change Set Point’ 


1800 secs = 30 min 


CHGSP:HEAT,T0:0; 

LET: MIXERrOFF; 
LET:PUMP=ON; 

WAIT UNTIL:(LEVEL<5); 
LET:PUMP=0FF; 

DEACT: WARMUP; 

/? 
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Utilization of plant equipment can be readily 
determined and displayed by an FPL task. 






FPL can retain historical information and dis 
play it on demand. 


















i 


FOX 2/10 HARDWARE 


Modular approach eases custom 
configuring, expanding, and servicing 

The FOX 2/10, like its larger colleague, the 
FOX 2/30, brings you hardware ruggedness, 
compactness, modularity, reliability, and econ¬ 
omy. From its integrated circuits to its field 
interface racks, the FOX 2/10 is the kind of 
computer system that helps give plant man¬ 
agers, operators, and engineers peaceful days 
. . . and nights. 

Systems are composed of basic building 
blocks — completely independent I/O sub¬ 
systems. Additional units can be mounted 
easily and connected to the system in the 
field. It replacement is required, spares can be 
inserted and operation resumed in a few 
minutes. 

We locate the electronic modules in racks 
for easy access and minimal space require¬ 
ments to reduce your ultimate rack-space cost. 

CRT and Teletypewriter terminals help you 
communicate effectively with the system 

You can get a total, up-to-date look at any¬ 
thing from a single measurement point to a 
plant unit . . . anytime you want to . . . with 
no more than the push of a couple of buttons 
on a CRT or Teletypewriter terminal. They 
can be used for practically all supervisory and 
control functions. They are powerful tools 
you can call upon for instantly current data, 
displayed the way you want it displayed. 

They help you — The system Teletypewriter 
terminal provides a fast and simple means of 
entering tasks, implementing new approaches 
to control, or modifying existing schemes 
through conversational techniques . . . tech¬ 
niques that eliminate the need for extensive 
and time-consuming card or tape manipula¬ 
tion. 

They help operators — From additional CRT 
or Teletypewriter terminals, operators can re¬ 
ceive process data or selected groups of pro¬ 
cess variables, or enter set points or other 
process variables. 
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They help engineers — The engineer has the 
opportunity to exercise more effective process 
supervision. From the system terminal, he can 
quickly obtain a comprehensive view of plant 
conditions and control status. He can request 
summarized data, observe trends, or get in 
close on any particular variable. 

He can open and close cascades; modify 
other block interconnections; and place points 
on or off scan. Also, he can change all types 
of operating parameters; set points, data, and 
output values; alarm limits; and control con¬ 
straints. 


Control loop tuning is safe and easy, too. 
The process engineer can quickly display, 
modify, verify, and enter new data such as 
measurement limits, deadbands, signal-filter¬ 
ing parameters, and set points. 

The FOX 2/10 system can handle a com¬ 
bination of up to 12 CRT terminals or Tele¬ 
typewriters. Also, there is an auxiliary push¬ 
button panel for those applications where 
ON/OFF commands are required. This panel 
has 16 backlighted pushbuttons. They may be 
used to start tasks, initiate the printing of 
logs and reports, and perform any of a num¬ 
ber of functions you define. Multiple panels 
may be used. 


16 














INTERSPEC and SPEC 200 




An optional display CRT provides display- 
only of such process information as alarms 
and logs on a CRT monitor. This is useful 
where information is dynamic or must be 
viewed from a distance. 

Two Teletypewriters are offered: Models 
33 and 35. Paper tape I/O is also available. 
A high-speed paper tape reader may be used 
in an off-line mode. 


The FOX 2/10 Central Processor is a high¬ 
speed state-of-the-art computer with: 

• 16-bit word structure 

• 750-nanosecond operation increments 

• 950-nanosecond memory cycle time 

• Up to 28,672 addressable memory loca¬ 
tions 

• Many other features which make it 
ideally suitable for industrial applica¬ 
tions. 

Other FOX 2/10 features include: 

Real-time Clock — FOX 2/10 provides a 
line frequency clock — so necessary in tim¬ 
ing and logging operations in any real-time 
operation. It generates an interrupt every 
16.67 milliseconds (60 Hz). 
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TYPE:TEMP: 63 .7 



The system terminal will respond with the 
value of any variable when you type “TYPE” 
followed by the variable’s name. 


Power-Fail Restart — This standard fea¬ 
ture prevents power dips or outages from 
damaging the ability of the FOX 2/10 Sys¬ 
tem to accomplish its task. Upon return of 
power, the FOX 2/10 waits for an operator 
or a task to indicate whether or not to 
proceed with control. 

Large complement of process interface 
equipment — FOX 2/10 has a large com¬ 
plement of compact and reliable process 
interface building blocks: 


INTERSPEC Communications Module — 
Plugs into the FOX 2/10 like any other 
peripheral device and accepts, converts, di¬ 
rects, and transmits the myriad of signals 
that flow between an INTERSPEC/SPEC 
200 System and the FOX 2/10, allowing the 
FOX 2/10 to perform process monitoring, 
supervisory set-point control or direct dig¬ 
ital control of even the most complex pro¬ 
cess loops. When INTERSPEC/SPEC 200 
is used, certain modules described below 
are not needed, since their function is in¬ 
corporated in INTERSPEC. The positional 
algorithm is available with INTERSPEC. 


Distances of up to 5,000 feet beween the 
FOX 2/10 System and INTERSPEC/SPEC 
200 are allowed, and require only three 
pairs of wire. 

Analog Input Module — The eyes and ears 
of any data acquisition application, this 
option is constructed modularly to reduce 
initial investment and facilitate future ex¬ 
pansion. It provides the capability to mon¬ 
itor temperatures, flows, levels, pressures, 
or any of a myriad of process conditions. 

Digital Input Module — This option mini¬ 
mizes your field cabling costs by allowing 
the field termination panel to be remotely 
located in the plant area. It provides the 
capability for the FOX 2/10 System to de¬ 
termine the status of limit switches, flow 
switches, pushbuttons, and other on/off 
conditions. 

Digital Output Module — This option lets 
you open and close valves, light alarm 
lights, start and stop motors, and operate 
any required contacts. And it reduces ca¬ 
bling costs by permitting the mounting of 
field termination panels, including relays, 
remotely in the plant area. 
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Separate termination racks can be used to 
speed up system installation. 




§ 


Valve Control Module — Since direct dig¬ 
ital control is common, we have a module 
that provides outputs to valves via DDC or 
Auto/Manual stations for closed loop con¬ 
trol. Self-checking, it tells you when abnor¬ 
malities occur. 

Set-Point Control Module — Used where 
analog control of the basic loops is desired, 
but where computer supervision of the set 
points is wanted to coordinate multiple 
control loops and to optimize set points. 

Field Terminations — There are many op¬ 
tions for interfacing the I/O gear to the 
process. They are connected to it via a 
variety of termination facilities, including 
local, remote, multiplexed, cabled, and di¬ 
rect-wired. The right facility at the right 
price for the job. 
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OCCX START DISPLAY PACE 1 

PT.N0. SERVICE STATUS VALUE 

P3081 TURBirC BEARING LUBE PRES >38.8 YES 32.5 

T3082 TURBirC LUBE OIL TUf> <85.0->135 NO 83.5 

1061? DC POO ON NO 

P3413 DC FLUID PRESS >1588 OFT 

T3414 DC FLUID TDf <75.8->158 BAD 

P3372 STIAN SEAL PRESS < 6.0->12.8 YES 7.3 

P3117 COIENSER BACK PRESS < 5.8 INC YES 3.2 



The FOX 2/10 System can provide increased 
safety of heavy equipment startups via status 
checklist — programmed with FPL. 


DIGESHR II HJRHNI SIRIUS 
PRODUCTION 548. TCNS/OflY 
TARGET K NO 56.8 
ALXALI/MOOO 11.6 PERCENT 

operating commons 

HITE LIQUOR 176. GPH 
BLACK LIQUOR 425. GPU 
EXTRACTION 568. GPH 
BLOW F10W 828. GPH 

UPPER HATER 292. OEGF 
LOO HATER 337. OEGF 
EXTRACTION 332. OEGF 
BLOW 211. OEGF 


LATEST LAB TESTS 
K NICER 57.4 

ACT Wi ALKALI 5.2 LBS^CF 



This digester status report is typical of what the 
FOX 2/10 System can be used for in pulp mills. 



Through FPL programming, multiple reactor 
status can be determined at a single glance. 


BATCH REACTOR' NICER 1 

STATUS REACTOR TEIf JACKET TEIf Wf TIN :TfT 
NORMAL 155.88 125.88 4<* 

ENTER 188 TO START UP REACTOR NUMBER 1 

ENTER 288 TO HOLD REACTOR NUWER 1 

ENTER 388 TO RESUC REACTOR NICER 1 FROM HOLD STATE 

ENTER 488 TO SHUT OOH REACTOR NICER 1 

ENTER 588 TO RETURN TO BATCH REACTOR SECTION DISPLAY 

ENTER NICER OF fCXT REACTOR TO BE DISPLAYED 

FXLOH ALL ENTRIES BY SEMI-COLON 


CHEMIST’S LOG 13 - R A U NIX COMPOSITION 
Till: 8821 DATE: 82/29/73 


OXIDE 

TARGET 

ACTUAL 

OFFSET 

FEEDSTOCK 

VALUE 

GO TO 

Qgg 

SI 

16.73 

16.51 

- .22 

HIttOCX 

.9231 

.9329 

♦.8896 

AL 

2.31 

2.42 

♦ .11 

HILire 

.8836 

.8837 

‘.0881 

FE 

1.07 

1.21 

♦ .14 

SHALE 

.8612 

.8621 

♦.8889 

Cfl 

43.71 

42.19 

- 1.52 

IRON 

.8121 

.8113 

-.8888 


Via tasks written in FPL, the process operator 
can determine process status, observe details, 
and provide direction. 


Continuous on-line blending of several raw 
materials can be easily formulated and pro¬ 
grammed to achieve on-specification product 
at minimum cost. 
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FOX 2/10 Shirt-Sleeve Computer Systems Can Lend a Profitable Hand 
to Many Industries in Many Ways 




Foxboro has the best applications background in process 
control. Our computer systems can be found in every major process 
industry, helping raise productivity, assuring tight quality control 
and providing real-time data to help plant management in their 
decision-making. There are numerous repeat users of Foxboro 
systems — strong evidence of customer satisfaction. Ask and we’ll 
give you more information. 

Foxboro systems are being used at several of the world’s leading 
refineries, including the largest under direct digital control. It is 
controlling hydrocrackers, fractionators, reactors, ultraformers, and 
other plant units. These systems are also handling such process 
management activities as data collection, reporting, and process 
optimization, plus many other supervisory functions. 

The power industry is a major user of Foxboro computer 
systems for monitoring, logging, and automatic turbine startup. Also 
benefiting from Foxboro systems are several producers of ethylene, 
butadiene, nylon, polyesters, and polyvinyl chloride. In cement, 
textiles, pulp and paper, and metals, too, Foxboro computer systems 
are being effectively used. 

Foxboro has, of course, also made significant contributions in 
the way of analog instrumentation and control, underscoring the 
company’s outstanding reputation as a single-source manufacturer. 
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You often find Foxboro instrumentation used in 
conjunction with Foxboro computer systems. Foxboro 
electronic d/p Cell transmitters are shown in A; 
Consotrol Instrumentation —indicators, recorders, 
and controllers in B, and a SPEC 200 System in C. 
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Laboratories 

FOX 2/10 is ideally suited for laboratory automation. 
It can interface with analog and digital interfaces asso¬ 
ciated with laboratory instruments. The FPL language 
is suitable for performing many analytical calculations; 
and the formatting capability provides an excellent 
framework for laboratory reports. 

The interactive language and operator interface al¬ 
lows easy preparation and modification of experiments 
on line. Multi-tasking makes FOX 2/10 capable of con¬ 
trolling and analyzing the results of several experiments 
at once. 

Hydrocarbon Processing 

Unit operations such as distillation, gasoline-blending, 
and furnace control can be easily accomplished on the 
FOX 2/10 System. FPL offers the capability to easily 
structure feedforward control strategies to provide op¬ 
timum control in these areas. Examples: constraint rid¬ 
ing of an ethylene furnace or material and energy 
balance calculations on a distillation column. 

Some of the many reports that can be generated by the 
system are: periodic yield and conversion, utilities con¬ 
sumption, and process-unit constraint identification. 

Chemical 

With the FOX 2/10 System, material and energy bal¬ 
ance calculations can easily be incorporated into the 
control scheme of a process unit. So can event-oriented 
and time-dependent sequence logic ... of particular 
benefit in optimizing the performance of an array of 
batch reactors. Dual mode control of an exothermic 
batch reactor, for instance, is duck soup for the FOX 
2/10 System. Heat transfer rate and the heat of reaction 
can be dynamically calculated, based on the rate of rise 
of the vessel temperature and the temperature differ¬ 
ence between the vessel and the jacket. By adjusting 
the termination of heating, the full cooling period, and 
the steady-state cooling rate, the batch cycle time can 
be minimized without causing overshoot. No operator 
adjustment is needed even when the recipe is changed. 
A batch cycle report can be prepared either periodically 
or at the end of each batch. It could even include the 
reactor’s heat transfer coefficient, forecasting a cleaning 
schedule. 

Food 

In the food industry, the FOX 2/10 System can be used 
for both pilot-plant operations and in-plant production. 
It can control process variables and provide the moni¬ 
toring, alarming, and logging functions often required. 
Because the FOX 2/10 System can easily handle se¬ 
quential procedures, it is ideal for both batch and con¬ 
tinuous processes. Control of evaporators, dryers, and 
associated processes can be implemented. Computation 
algorithms for applying feedforward control are part of 
the basic system, which can be used with DDC or with 
conventional analog controllers. 










The small size and low price of the FOX 2/10 System 
make it economically attractive for application on con¬ 
tinuous digesters, bleach plants, batch digester systems, 
and recovery systems. Using standard field-proven 
Foxboro application control packages, FPL, and function¬ 
ally modular FOX 2/10 hardware and software, future 
unit process changes are easily accommodated. The FOX 
2/10 System can communicate with the larger FOX 2/30 
and FOX 1 Systems for sophisticated inter-unit process 
optimization. 

Paper 

The FOX 2/10 System gives the papermaker complete 
control of basis weight, moisture, headbox, grade 
changes, and machines with dryer, stock valve, or 
speed-limiting conditions. 

Unlike many packaged paper-machine control systems, 
which only work with their own basis weight and mois¬ 
ture sensors, the FOX 2/10 System will work with any 
reliable primary sensor. For the mill that already has 
basis weight and moisture gauges, this represents a 
substantial increase in return-on-investment. 

Cement 

The FOX 2/10 System can easily be used for various 
control applications in a cement plant. A major area is 
the raw material mix. Interfaced to an X-ray analyzer, 
the system can optimize the raw material mix, providing 
early payout. 
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Steel 

The FOX 2/10 System is ideally suited to the needs of 
plant combustion engineers and operating personnel. 
Anyone who understands analog systems can easily 
learn and use FPL. The benefits of computer control and 
monitoring of sintering plants, furnaces, continuous 
casters and associated steel processes can now be a 
reality. 

Mineral Processing 

The FOX 2/10 can easily handle control of rod and ball 
mills. Not only can overall control strategy be imple¬ 
mented and easily modified, but accurate total and 
average rates of production and efficiency can be 
calculated. 

Supervisory or DDC control, logging, sequencing and 
alarming functions for flotation units, dryers, smelters, 
and associated processes are all easy to implement with 
the FOX 2/10 System. 

Textiles 

The FOX 2/10 is a practical, low-cost tool for fast im¬ 
plementation of small textile-plant projects requiring a 
high degree of flexibility and easy implementation by 
process engineers and technicians. It is ideal for textile 
pilot-plant operations and control of continuous ranges 
where control enforcement, alarming, regulatory con¬ 
trol, and ramping of process variables in a specific time 
are important. 

Power 

The FOX 2/10 System may be applied to monitoring 
and control applications in the power industry where a 
low-cost, fast installation is a prime objective for achiev¬ 
ing specific results. The system can be used for scanning 
and alarm monitoring of process variables and contact 
inputs. Highly reliable, the system can fill the real needs 
of limited-scope power applications. 
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Foxboro Can Help ... Whatever Your Level of Sophistication 
with Real-Time, On-Line Computer Systems 
for Process Management and Control 



Process management and control with the 
help of computer systems is not that old a sci¬ 
ence — and art. We don’t expect everyone 
who knows plenty about analog systems to 
have the same depth of knowledge about 
computer systems. That’s why we are pre¬ 
pared to help you get started from ground 
zero, if that’s where you stand. On the other 
hand, if you are one of the more knowledge¬ 
able users of computer systems in the process 
environment, we can get right to the bit-and- 
byte level, deliver just the configuration you 
specify, and leave you to your expertise. 
Here are some of the things we offer you: 

Educational Services 

Offered at the Foxboro educational-services 
facility is a three-day course in programming 
the FOX 2/10 System through FPL. Instruc¬ 
tion includes on-line modification and correc¬ 
tion, control strategy configuration, machine 
loading, and system operation. An optional 
two days of laboratory work is related to a 
realistic simulated process. This gives the stu¬ 
dent practical experience in the principles and 
operation of the system. 

Applications Know-How 

F’oxboro Application Specialists are stra¬ 
tegically located around the country in order 
to assist you on your applications questions 
and needs. Whether your questions relate to 
analog or digital subjects, or to a particular 
control problem, these men, with their wide 
experience, will be able to assist you. 


Project Management 

Foxboro Project Managers head up teams 
of technical personnel with responsibilities 
for systems and applications engineering, pro¬ 
gramming, system performance, schedules, 
progress reports, performance tests, and con¬ 
tract administration. Sound objectives in sys¬ 
tem design, application, and performance are 
achieved by strong, responsible leadership 
guiding and coordinating many skills. 

Systems Analysis 

Backed by resources of direct and knowl¬ 
edgeable association with virtually every pro¬ 
cess and energy industry, system-trained en¬ 
gineering teams are well qualified to specify 
and apply digital systems that meet the most 
particular demands. 

Engineering and Programming 

Our staff of experienced designers, engi¬ 
neers, and programmers can implement your 
system completely, from design through 
checkout, from initial flow charting through 
debugging and final documentation. 

Field Service 

Foxboro Sales/Service offices are within 
call of each system. Foxboro offers experi¬ 
enced specialists to provide installation su¬ 
pervision, installation checkout, startup assis¬ 
tance, on-site operational maintenance train¬ 
ing, and diagnostic and maintenance services. 

Scheduled preventative maintenance is 
necessary to keep the FOX 2/10 System in 
top operating condition. For this purpose 
Foxboro offers a variety of System Mainte¬ 
nance Agreements which are drawn to fulfill 
specific individual needs. In this way you are 
able to attain your objectives of satisfactorily 
maintaining your system at minimum costs. 
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There must be a better way than a do-it-yourself 
minicomputer! 

There is a better way: 



! 



WE-DO-IT-FOR-YOU 

FOX 2/10 SHIRT-SLEEVE MINISYSTEMS 


Foxboro minisystems vs minicomputers 
Why go with a barebones, do-it-yourself 
minicomputer when there are FOX 2/10 
minisystems around? A minicomputer might 
look attractive to begin with, but consider 
these points: 

Overall cost — Consider the work you want 
to do later as well as now. You’ll pay a lot 
more to expand a minicomputer than a FOX 
2/10 minisystem. It starts with enough 
designed-in flexibility and capability to be 
expanded easily and economically. 

Software development — Comprehensive 
software is complex, and expensive to 
develop. With a minicomputer, you can’t 
afford to develop a package that supports 


applications today and allows the flexibility 
to expand to satisfy changing requirements. 
Foxboro supplies the kind of software you 
need — debugged and proven. 

We talk your language — Foxboro provides a 
fully documented and operating system for 
process-oriented people like you to use. 

The one constant: change — Your plant is 
constantly undergoing changes, right? A 
temperature range is changed . . . flow meters 
are resized . . . product mixes get new 
ingredients. Does this mean you have to 
rewrite your program every time one of these 
changes occurs? Do you have to take your 
computer off line to make a change? With a 
minicomputer you probably have to. With a 
FOX 2/10 Minisystem you don’t, thanks to 
our on-line programming capability. 
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ARGENTINA 
Foxboro Argentina S. A. 
Casilla de Correo 4773 
Correo Central 
Buenos Aires 


AUSTRALIA 

Foxboro Proprietary Limited 
Maroondah Highway 
Lilydale, Victoria 3140 


BRAZIL 

Foxboro Brasileira Instrumentacao Ltda. 
Caixa Postal 30.770 
Sao Paulo, SP 


CANADA 

The Foxboro Company, Limited 
707 Dollard Avenue 
LaSalle 650. Quebec 


CARIBBEAN 
Foxboro Controles S.A. 

G. P. O. Box 4726 

San Juan, Puerto Rico 00936 


FRANCE 

Foxboro France S.A. 

92-98 boulevard Victor Hugo 
92-Clichy 


ITALY 

Foxboro Italia S.p.A. 
Via G. Fara, 39 
I 20124 Milano 


The Foxboro Company is a leading worldwide supplier 
of instruments and systems for process management 
and control. It offers the process and energy-producing 
industries more than 1,000 products that are 
manufactured at plants around the world and supported 
through some 150 sales and service offices. The 
product line — the most complete of its kind available 
from a single manufacturer — ranges from control 
instruments and accessories to large computer-based 
process management and control systems. Corporate 
offices are located at 38 Neponset Avenue, Foxboro, 

Massachusetts 02035, U.S.A. 


JAPAN 

(Licensed Affiliate) 

Yokogawa Electric Works, Ltd. 
2-9 Nakacho 
Musashino-shi 
180 Tokyo 


MEXICO 
Foxboro, S. A. 
Apartado Postal 7-938 
Mexico City 7, D. F. 


THE NETHERLANDS 
Foxboro Nederland N. V. 
Koningsweg 30 
Soest 


UNITED KINGDOM 
Foxboro-Yoxall Limited 
Redhill, Surrey, England RH1 2HL 


tOXBORO 


UNITED STATES 
The Foxboro Company 
38 Neponset Avenue 
Foxboro, MA 02035 


WEST GERMANY 
Foxboro Deutschland G.m.b.H. 
Ross-Strasse 112 
4000 Duesseldorf 
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